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(54) Intraocular lens 

(57) An intraocular lens connprises an optic (1) and 
one or more curved haptics (3a, 3b) that can be com- 
pressed, in the plane of the lens, wherein the or each 
haptic is shaped such that, in a first stage of compres- 



sion, the proximal part, of the haptic can be fully com- 
pressed; in a second stage, the distal part of the haptic 
can be compressed to provide a lens that is essentially 
resistant to haptic failure. 
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Description 

Field of the Inventinn 

[0001] This invention relates to a intraocular lens. 
Backoround of the Inventinn 

[0002] A typical intraocular lens comprises an optic 
and two opposed haptics. There are several constraints 
on the structure of such a lens. For example, while the 
haptics should maintain the optic centrally in the capsu- 
lar sac. they should not be so springy as to damage the 
sac after insertion, in a folded state. Another important 
factor determining the form of suitable haptics is that 
they should be designed to resist excessive asymmet- 
rical capsular contraction, while maintaining the optical 
perfomiance of the lens, by preventing dislocation 
caused by buckling or twisting of the haptic or 'haptic 
failure". While sufficient resistance can be provided by 
using rigrcl material, such a material is usually incompat- 
ible with the need to fold the lens, for insertion into the 
capsular sac following a small surgical incision 
[0003] WO-A-9741805 describes an intraocular im- 
plant comprising a substantially circular optic and two 
curved haptic loops. The distal end of each haptic rests 
on the internal wall of the eye. The optic and haptics are 
made of the same flexible material. This material has an 
elastic modulus of between 0.25 and 1 MPa. The width 
of each haptic decreases from rts proximal end to Its dis- 
tal end. such that the ratio between the bending moment 
variation and the Inertia moment variation at different 
points on the haptic is substantially constant. In a pre- 
ferred embodiment, this is achieved by providing an ap- 
erture In each haptic; the width of the aperture generally 
decreases towards the distal end of the haptic. 



[0006] An intraocular lens according to the present in- 
vention is such that its overall size can be reduced by 
conrpressbn against a spring-like resistance of the hap- 
tic. sufficient to maintain centration in the capsule Fol- 

s lowing the second or a further stage of compression 
when the distal end of the haptic is in contact with the 
lens body, the lens is defomied (in profile) to a shape 
that IS highly resistant to twisting or buckling. 
[0007] In a preferred ennbodiment. the intraocular lens 

^0 according to the present invention comprises two op- 
posed, curved haptics. In such an embodiment, the lens 
IS deformed to a circular, oval or elliptical shape. 

Description of the ln^ont■r^n 

[0008] The invention will now be described by way of 
example only with reference to the accompanying draw- 
ings, in which: 

Figures la and lb are respectively plan and side 
views of an intraocular lens embodying the present 
invention; 

Figure 2 is a side view of a lens which has under- 
gone haptic failure due to capsular shrinkage; and 
Figures 3 and 4 are plan views of the lens of Fig i 
after respectively the first and second stages of 
compression. 
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Summary of the Invention 

[0004] According to the present invention, in an in- 
traocular lens comprising an optic and one or more 
curved haptics which can be compressed in the plane 
of the lens, to provide a lens that is essentially resistant 
to haptic failure, the or each haptic is shaped such that 
there are at least two stages of compression. In the first 
stage, the proximal part of the or each haptic can be fully 
compressed. In the second stage of compression, the 
distal part can be compressed further. 
[0005] Whereas in the first stage of compressbn, the 
haptic can be bent inwards with respect toa fulcrurri de- 
fined by its point of attachment to the optic, a different 
fulcrum is established for the second stage. This may 
be the result of the haptic's interference with itself or 
interference with the optic. There may be more than two 
stages of compression, and the number may be such 
that the effect is continuous, i.e. as in a rolling action 
where the degree of compression is related to distance 
from the haptic's point of attachment to the optic. 



[0009] TheintraocularlensshowninFig.l comprises 
30 a generally circular optic 1 having convex faces 2a and 
2b. The lens also comprises haptics 3a and 3b each 
joined to the optic. Each haptic includes an aperture 4a. 
4b. 

[0010] Each haptic is joined to the opticin generally 
3S conventional manner. Fig. la shows dimensions A and 
B at the joining; typically. A > B. 
[0011] The outside of the proximal part of each haptic 
and the inner side of its distal part are defined with re- 
spect to the aperture by walls of similar width C and D 
<o Each aperture is of substantially constant width A more 
important characteristb of each aperture is its overall 
shape, including opposed points 5 and 6 which, as de- 
scnbed below, can be brought into contact, and effec- 
tively define not only a bend in the aperture but also the 
^ boundary between proximal and distal parts of the hao- 
tic. ^ 

[0012] As shown in Fig. 2. when there is shrinkage of 
the capsular sac 7. the haptic is liable to buckle along 
the line B of Fig. 1 . The shape of the haptic and aperture 
^ according to the present invention minimise the likeli- 
hood of this occurrence. 

[0013] Figs. 3 and 4 each show the essentially ellipti- 
cal fomi (8a and 8b) of the lens shown in Fig. 1, when 
partially and fully compressed, respectively. 
^ [0014] More particularly, Fig. 3 shows that initial com- 
pression of the haptic leads to abutment of opposite 
walls of the aperture, bringing points 5 and 6 into contact 
and thereby defining a proximal part that is fully com- 
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pressed and a distal part that can undergo further com- 
pression. As shown in Fig. 4. such further compression 
brings the distal end of the haptic substantially into con- 
tact with the periphery of the optic, to give an essentially 
elliptical shape, in plan. This design allows the overall 
size of the intraocular lens to be reduced, by the spring- 
like resistance of the haptic, sufficient to maintain cen- 
tration in the capsule. 

[0015] Folbwing the first stage of compression, fur- 
ther contraction is prevented in one meridian by inter- 
ference of one part of the haptic with an adjacent part, 
and/or with the lens body. Abng this meridian, asym- 
metrical capsular contraction is subsequently prevent- 
ed. This spring-like resistance of the haptic is then stiff- 
ened by the new fulcrum created by the haptic's inter- 
ference with itsett and/or with the lens body. This addi- 
tional stiffness allows for some further contraction of the 
capsule along the adjacent meridians, and has the effect 
of preventing the contraction force along the fixed 10 
mm meridian reaching a level sufficient to buckle the 
haptic. Ultimately, under severe capsular contraction, 
the distal haptic ends reached the lens body, at which 
point the tens is deformed (in profile) to the illustrated 
elliptical shape. This is highly resistant to twisting or 
buckling. 

[0016] By way of example, initial contraction may be 
to dimensions of 10 mm x 8 mm (see Fig. 3). Further 
contraction gives dimensions of 9.5 mm x 7.5 mm (see 
Fig. 4). 

[0017] The thickness of the or each haptk: (e.g. the 
dimension E shown in Fig. 1 b) may be greater than that 
of conventional lenses. For example, haptics of conven- 
tional lenses may be 0.3 mm thick. The or each haptic 
in the present invention may be at least 0.6 mm thick. 
Such thicker haptics may help to reduce or avoid dam- 
age to the lens when it is inserted using a typical lens 
applicator. Thicker haptics may also advantageously 
separate anterior and posterior capsule surfaces, which 
can reduce migration and proliferatbn of lens epithelial 
cells from the anterior capsule surface onto the posterior 
capsule surface. 



3. A lens according to claim 1 or claim 2, wherein the 
or each stage of compression is essentially contin- 
uous, full compression being reached gradually 
from the proximal end towards the distal end of the 

s haptic. 

4. A lens according to any preceding claim, which 
comprises two or more haptics and wherein the 
haptics are compressed to provide an essentially 

10 elliptical form (8b) of the lens. 

5. A lens according to any preceding claim, wherein 
the or each haptic is at least 0.6 mm thick. 
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Claims 

46 

1. An intraocular lens comprising an optic (1 ) and one 
or more curved haptics (3a, 3b) that can be com- 
pressed, in the plane of the lens, wherein the or 
each haptic is shaped such that, in a first stage of 
compression, the proximal part of the haptic can be so 
fully compressed; in a second stage, the distal part 

of the haptic can be compressed to provide a lens 
that is essentially resistant to haptic failure. 

2. A lens according to claim 1 , wherein the or each ss 
haptic includes an aperture (4a. 4b) of which op- 
posed points (5, 6) are brought into contact, in the 
first stage of compression. 
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